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BASIC  PtOJECT  DATA 

Storafa-Tard 

Auxiliary  Look 

Altamatlra 

UtrluHlr. 

Qanral  Data 

Project  Inatallad  Capacity 

1.9  HH 

6.8  MV 

Mia  bar  of  Onita 

2 

5 

Tjrpu  Turbina 

Tubular 

Tubular 

Avara^a  Annual  Inargjr 

11,790  MMta 

28,350  MWh 

Annual  Plant  Pact  or 

701 

69 % 

Normal  Fora  bay  duration 

631.0  ft 

631.0  ft 

Nornal  Min.  Tailwatar  dar. 

620.0  ft 

620.0  ft 

Oroaa  Haad 

11.0  ft 

11.0  ft 

Ararafa  Flow 

28,900  ofa 

28,900  ofa 

Plant  Max  Hyd.  Capacity 

2,800  ofa 

7,000  ofa 

latiaatad  Cooatruotlon  Tina 

3  rr 

3  jrr 

Total  Inraataant  Coat  (INC) 

$10,620,000 

$21,200,000 

Projaot  Annual  Coat 

$  1,003,000 

$  1,850,000 

Nat  Buna fit 

-  $260,000 

•  $10,000 

Production  Coat 

85  nllla/Xirb 

65  allla/Kwh 

Banaflt-to-Coat 

0.7$ 

0.99 

Sumary 


This  study,  prepared  by  North  Paolfic  Division,  Corps  of  Engineers  is  a 
suppleaental  report  to  a  1981  hydropower  reconnaissance  report  published 
by  St.  Paul  District  Corps  of  Engineers.  The  purpose  of  this  study  is  to 
determine  the  feasibility  of  oontruoting  hydropower  facilities  at  Lock  and 
Dam  No.  6,  looated  on  the  Mississippi  River,  near  La  Croasg^  Wisconsin. 

The  existing  project  was  constructed  by  the  Corps  of  Engineers  in  the 
mld-1930'a  and  consists  of  a  900  foot  long  gated  section  with  roller  and 
tainter  gates,  a  110  foot  by  600  foot  navigation  look,  a  110  foot  wide 
auxiliary  lock,  and  a  long  section  of  earthen  dike. 

Several  alternative  powerhouse  schemes  were  Investigated  in  this 
study.  The  1981  reconnaissance  report  indicated  an  8.75  megawatt,  10-unit 
plant  to  be  economically  feasible;  however,  an  economic  update  using  more 
detailed  oosts  shows  that  development  to  be  infeasible.  Two  alternate 
developments  using  tubular  gneratlng  units  were  seleoted  for  this  new 
study.  A  two-unit,  1.9  megawatt  powerplant  located  on  the  right  side  of 
the  river  in  the  storage  yard  area  would  produce  11,790,000  Kwh  of  annual 
generation.  The  total  investment  cost  would  be  $10.4  million  dollars  and 
the  benefit-to-cost  ratio  would  be  0.74.  The  second  alternative  would  be 
a  4.8  megawatt,  5-unit  powerhouse  located  in  the  auxiliary  lock.  The 
total  investment  oost  would  be  $21.2  million  dollars  and  the 
beneflt-to-oost  ratio  would  be  0.99.  The  annual  production  cost  for  the 
two  alternatives  would  be  85  and  65  mills  per  Kwh  respectively. 

While  project  development  is  relatively  costly,  it  does  offer  an 
opportunity  to  develop  some  otherwise  wasted  energy.  Because  of  the 
relatively  low  head  (average  about  8-feet)  the  powerhouse  costs  are 
proportionally  high  and  project  feasibility  falls  below  unity.  The 
projeot  should  be  restudied  in  the  future  when  unit  equipment  costs  become 
lower  or  alternative  generation  becomes  more  costly. 
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SgPTTOH  1  -  QEMBBAL 


1.01  Purpose  and  Authority.  This  report  is  an  extension  of  the  1981 
reconnaissance  report  for  developing  hydropower  at  Look  and  Daa  No.  8  on 
the  Mississippi  Hirer  near  La  Crosse,  Wisconsin.  St.  Paul  District  Corps 
of  Engineers  prepared  the  1981  reconnaissance  report  and  are  currently 
updating  that  study.  The  study  authority  is  contained  in  the  House 
Committee  on  Public  Works  resolution  dated  11  December  1969.  Funds  were 
made  available  to  North  Pacific  Division,  Corps  of  Engineers  by  St.  Paul 
District  to  prepare  the  supplemental  report. 

1.02  Scope  of  study.  This  report  assesses  the  feasibility  of 
developing  hydropower  at  Look  and  Dam  No.  8  on  the  Mississippi.  This 
report  updates  St.  Paul  District's  1981  reconnaissance  study.  The  study 
will  be  considered  a  supplemental  study  rather  than  a  more  detailed 
feasibility  level  study.  The  study  investigates  the  possibility  of 
constructing  a  powerplant  that  will  utilize  available  flows  at  the  site 
for  power  generation.  Thus  its  operation  will  be  considered  run-of-river. 
Powerplant  costs  were  developed  from  manufacturer's  information  for  the 
turbine-generators  and  from  current  cost  experiences  from  similar 
equipment  and  structures.  Selected  plant  sizes  were  chosen  from  analyses 
of  several  different  plant-sizes. 
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1.03  Dasarlptinn  nt  astatine  Project.  Lock  and  Daa  #8  is  looatad  on 


the  Mississippi  River  at  river  mile  679*2  above  the  south  of  the  Ohio 
River.  The  project  oonslsts  of  a  sain  look,  110  feet  wide  and  600  feet 
Ions,  located  on  the  left  bank,  or  Wisconsin  side  of  the  river. 

Provisions  for  as  auxiliary  look  are  provided  for  by  an  upper  gate  bay  to 
the  right  of  the  sain  look  if  future  lookage  needs  arises.  The  dan 
section  oonslsts  of  5  roller  gates,  80  feet  wide  by  20  feet  high  and  10 
tainter  gates  35  feet  wide  by  15  feet  high  and  a  dike,  in  earth  dike, 
15,720  feet  in  length  with  a  20-foot  wide  roadway  crest  is  located  along 
the  Minnesota  side  of  the  river.  Hong  the  dike  are  two  fixed  crest 
spillways  totaling  2,275  feet  in  length.  Figure  1-1  shows  a  plan  layout 
of  the  project. 


1.04  Undines  of  1081  8»cpnn.u.,n«  The  1981  reconnaissance 

report  presented  a  preliminary  evaluation  for  adding  a  8.75  megawatt 
power pi ant  to  the  existing  Look  and  Dam.  Table  1-1  lists  pertinent  data 
from  the  selected  plan. 


TUU  1-1 

1981  PROPOSED  POVIRPUUfT 
PERnnorr  data 


Total  Capacity 
Number  of  Units 
Type  of  Units 
Average  Annual  Energy 
Plant  Faotor 
Investment  Cost 
Annual  Cost 
Benefit-to-oost  ratio 


8.75  MW 
10 

Tubular 
53.200  Mrh 
695 

$28,174,000 
$  2,186,000 
1.28 


Costs  for  the  selected  plant  were  based  on  estimates  prepared  by  St.  Paul 
District,  along  with  turbine  and  generator  costs  reoeived  from 
Allis-Chalmers.  Costs  were  based  on  September  1981  price  levels  and  the 
Federal  interest  rate  of  7  3/8  percent,  section  4.07  compares  the  plan 
with  alternative  investigations  in  this  report. 
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SECTION  2  -  HYDROLOGY  HID  POWER  CAPABILITIES 


2.01  Hvdrologlo  Analysis.  streamflow  data  for  hydropower  development 
was  estimated  fro*  50  years  of  dally  gaged  data  at  Wlnoa,  Minnesota  (OSGS 
05-3785).  The  gage  Is  46.5  miles  upstream  of  Lock  and  Dam  8.  The 
Lacrosse  and  Root  Rivers  are  tributaries  to  the  Mississippi  River  between 
the  gage  and  Look  and  Dam  #8.  An  estimated  drainage  area  adjustment 
factor  of  9.4  percent  was  used  to  account  for  the  drainage  area 
differences  and  inflows  and  depletion  between  the  gage  and  the  hydropower 
site.  The  50  year  period  of  adjusted  historical  data  was  considered 
sufficient  to  evaluate  the  Look  and  Dam  #8  site  for  hydropower 
development.  Figure  2-1  is  an  annual  flow-duration  curve  developed  from 
daily  flows  for  the  period  of  record.  The  shaded  area  represents  the 
flows  utilized  for  a  4.8  MW  power  plant  (see  below). 

2.02  Power  Potential.  The  power  potential  for  the  site  was 
investigated  at  several  alternate  site  locations.  Several  different 
powerhouse  schemes  and  types  of  generating  units  were  studied.  See 
Section  3  for  sore  detailed  descriptions  of  the  alternatives  considered. 
The  power  potential  at  each  site  was  determined  using  NPD's  Power  Duration 
Plot  Program  (D0RAPL0T).  This  computer  program  analyzes  daily  average 
flow,  forebay  and  tallwater  elevation  data,  and  constraints  associated 
with  various  sized  power  installations.  For  the  flow  and  generating  head 
ranges  associated  with  specific  turbine  generator  sizes,  the  program 
produces  annual  and  monthly  flow-duration  curves  and  the  corresponding 
power  duration  curves.  Power  is  developed  from  the  following  equation: 


Average  Power  (kw)  «  0  x  H  x  a 

11.8 


where  Q  *  average  flow  in  ofa 

H  «  average  net  generating  bead  in  feet 

e  *  efficiency,  assumed  constant  at  83?  for  bulb  units  and  6 If 
for  tubular  units 


The  project  has  no  significant  pondage  capability.  Hence,  the  project 
operation  Is  considered  run-of-river,  i.e.,  utilizing  only  existing 
streasiflows  for  hydropower  developaent ,J/  The  forebay  elevation  was 
considered  oonstant  at  elevation  631.0.  Tbe  tallwater  elevation  varies 
with  streasflow.  A  tallwater  rating  curve  (Figure  2-2)  was  used  to 
establish  dally  tallwater  elevations  at  varying  flow  conditions.  Met 
generating  heads  were  determined  by  subtracting  the  daily  tallwater 
elevations  from  tbe  corresponding  forebay  elevations,  then  deducting  an 
estimated  bead  loss.  A  one-root  average  head  loss  was  used  for  all  power 
computations.  This  loss  was  based  on  operating  experiences  with  similar 
plants  and  was  assumed  for  all  flow  oo editions.  A  net  bead-duration  curve 
was  prepared  and  is  shown  in  Figure  2-3.  This  curve  was  useful  In 
establishing  preliminary  turbine  operating  limits  for  initial  project 
scoping. 

j/  also  see  section  A. 09  for  additional  discussion  on  effects  of  pondage. 
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Table  2-1  summarizes  the  different  generating  plant  sizes  and  their 
respective  annual  energy  outputs  and  dependable  capacities.  This  data  was 
used  to  scope  the  project  (see  Section  4)  and  to  determined  the  project 
benefits  listed  in  Table  4-1  . 

Power-duration  curves  were  developed  based  on  daily  flows:  Figure  2-4 
is  the  annual  power  duration  curve.  The  shaded  area  under  the  curve 
represents  the  total  flow  or  energy  generation  that  can  be  developed  with 
the  selected  plant  sizes  (also  see  Section  4.06  scoping);  the  unshaded 
area  represents  the  potential  not  feasible  for  development.  Monthly 
power-duration  curves  for  the  1.9  MW  and  4.8  MW  selected  plants  are  shown 
in  Appendix  A  . 

2.03  Dependable  Capacity.  The  dependable  capacity  of  a  hydropower 
project  is  usually  defined  as  the  amount  of  capacity  available  in  a  month 
or  period  of  time  that  is  considered  most  critical  from  the  standpoint  of 
both  loads  and  hydrologic  conditions.  As  such  it  is  intended  to  reflect 
hydrologic  availability.  Dependable  capacity  is  frequently  less  than 
installed  capacity  because  the  amount  available  when  needed  may  be  reduced 
because  of  low  flows  or  reduced  heads  due  to  reservoir  drawdown  or 
tallwater  encroachment.  Various  techniques  have  been  used  to  measure 
dependable  capacity,  but  it  is  widely  agreed  that  for  large  predominately 
thermal  power  systems,  traditional  procedures  often  understate  the  true 
value  of  dependable  hydroeleotrlo  capacity  to  the  system.  Procedures  have 


2-3 


b««n  reooaaended  by  IHR-1/  and  these  have  been  UMd  in  this  report.  For  s 
saall  run-of-river  hydro  project  operating  in  s  large,  predoainantly 
thermal  power  systea,  hydrologic  availability  is  slaply  the  average  plant 


factor  during  the  period  of  peak  power  deaand.  Thus, 

Dependable  Capacity  *  Installed  Capaolty  z  Hydrologic  Availability 

The  power  systea  in  which  the  Look  and  Daa  No.  8  project  operates 
experiences  both  s  winter  and  suaaer  peak  load  period.  The  suaer  load 
for  July  and  August  was  used  for  establishing  peak  load  in  this  study. 

The  capacity  benefits  listed  in  Section  4  were  determined  using  the  above 
definition  of  dependable  capacity. 


\J  OS  Hater  Resources  Council,  Hater  and  Energy 
ttrtrOBWtr  BtaTltl.  Deoeaber  1981.  Seotlon 


Taak  Foroe,  Evaluating 
6.1. 


TABLE  2-1 


S0M4ABY  OP  PLANT  SIZES  AND  GENERATION 
(used  for  project  sooplng) 


Nuaber 

Hydraulic 

Installed 

Annual 

Annual 

Dependable 

of  Unite 

Capacity 

Capacity 

Energy 

Plant 

Capacity 

(cfe) 

(MW) 

(KWh) 

Factor 

(MW) 

Bulb  Plent 

1 

9,800 

6.4 

39,500 

715 

4.8 

3 

12,000 

7.7 

47,320 

715 

5.7 

3 

14,100 

8.8 

53,590 

705 

6.4 

3 

18,000 

10.7 

62,510 

675 

7.5 

3 

24,000 

13.3 

71,030 

615 

8.7 

3 

26,250 

14.6 

73,200 

595 

9.0 

3 

27,500 

15.5 

79,690 

595 

9.7 

$ 

12,000 

7.7 

47,320 

715 

5.7 

16,000 

9.8 

53,370 

625 

7.0 

4 

24,000 

13.3 

71,030 

615 

8.7 

4 

32,000 

15.2 

77,110 

585 

9.5 

4 

40,000 

15.5 

79,970 

595 

9.9 

Tubular  Plant 

1 

1,400 

0.96 

5,890 

705 

0.7 

2 

2,800 

1.9 

11,770 

705 

1.4 

4 

5,600 

3.8 

23,530 

705 

2.8 

5 

7,000 

4.8 

29,420 

705 

3.4 

10 

14,000 

9.6 

54,600 

655 

6.3 
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3.01  Powerhouse  Locations. 

a.  Storage  Yard.  Sohemes  1,  2  and  4  site  the  powerhouse  within  the 
storage  yard.  The  storage  yard  Is  64  feet  wide  by  163  feet  long  with  a 
crest  elevation  of  639*50.  The  crest  which  Is  paved  with  10 '-0"  x  10f-0" 
x  8"  thick  concrete  blocks  Bust  be  restored  to  its  original  grade  upon 
completion  of  construction.  This  would  restrict  the  powerhouse  to  a 
location  downstream  of  the  storage  yard  or  limit  the  structure  to  be 
constructed  with  the  roof  at  ground  level.  From  the  spillway  on  the  left 
side  a  service  bridge  extends  across  the  yard  a  distance  of  149'-3".  Four 
piers  founded  on  concrete  piles  support  the  bridge.  Excavation  for  the 
powerhouse  or  conduits  must  pass  between  the  piers.  The  capacity  of  the 
piles  Is  sensitive  to  the  depth  of  excavation,  due  to  the  increased 
unsupported  length.  Depending  on  the  depth  of  excavation  various  levels 
of  structural  protection  utilizing  a  balance  of  peripheral  sheet  piling, 
bracing  and  reduoed  service  bridge  loading  would  be  required  to  assure 
their  structural  integrity  during  construction  of  powerhouse. 

h.  Barth  Dike.  The  earth  dike  is  located  on  the  right  side  of  the 
storage  yard.  The  dike  is  23  feet  wide  with  a  orest  elevation  of  639.50. 
The  reduced  width  of  the  crest  results  in  a  cost  savings  from  a  reduction 
in  excavation  and  the  elimination  of  replacement  of  oostly  surfacing  over 
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the  storage  yard  site.  There  is  enough  room  on  the  right  side  of  the  end 
bridge  pier  to  aooomaodate  ten  of  the  plpllnes  described  In  Soheae  3  or  a 
two  unit  powerhouse  described  In  Soheaes  1  and  2. 

c.  Aiivillarv  Mavleatlonal  Look.  Located  on  the  left  bank  are  two 
navigational  looks  aaoh  110  feet  wide.  The  landward  lock  Is  operative 
whereas  the  waterward  auxiliary  look  was  constructed  with  minis  us 
provisions  for  future  developaent.  The  powerhouse  of  Scheae  5  Is  shown 
located  in  the  auxiliary  look.  Civil  oosts  would  be  greatly  reduoed  since 
little  additional  excavation  would  be  required  and  the  work  area  oould  be 
easily  closed  and  dewatered.  However,  aodel  studies  would  be  neoesaary  to 
determine  bow  the  flows  required  for  power  generation  would  affect 
navigation.  Also  this  would  preclude  its  use  as  a  future  look. 

3.02  Scheme  1  Open  glut.  Turbine-Siphon.  Scheme  1  maximizes  the 
economical  use  of  a  181"  (3000  aa)  diameter  open  fluae  turbine  passing  a 
rated  flow  of  1400  cfs  at  a  rated  bead  of  9.75  feet.  Cost  estimates  were 
aade  for  two  and  four  unit  plants  having  generating  capacities  of  1870  kW 
and  3740  kW,  respectively. 

A  reinforced  concrete  intake  structure  equipped  with  trashraoks  and  an 
Intake  gate  will  be  constructed  upstrew  of  the  storage  yard,  avoiding  a 
reduction  in  storage  yard  oapaolty.  Under  the  storage  yard  is  a  15'  z  26' 
wide  Intake  oondult  passing  water  into  the  powerhouse.  The  Invert  at  the 
forebay  is  at  elevation  611.00  rising  to  elevation  621.50  adjaoent  to  the 
bridge  piers.  This  rise  In  invert  elevation  will  reduoe  the  potential  for 
underalnlng  the  pier  pilings. 


This  scheme  uses  siphoning  action  to  draw  water  up  into  the  intake 
conduit  and  over  the  open  flume  weir  plate  which  is  set  just  above  the 
upper  pool  elevation.  This  arrangement  eliminates  the  need  for  a  service 
gate  because  the  turbine  can  be  effectively  dewatered  by  introducing  air 
into  the  Intake  conduit  and  stopping  the  siphoning  action.  (See  Plate  1) 

The  overall  structure  is  160  feet  long  by  78  feet  and  173  feet  wide  for 
the  two  unit  and  four  unit  plants,  respectively.  Since  the  shaft  is 
vertical  the  width  of  a  superstructure  necessary  to  house  the  generator 
and  other  equipment  is  only  34  feet  compared  to  the  56  feet  needed  for  the 
tubular  units  with  a  horizontal  shaft  used  in  Scheme  2.  This  could  make 
the  open  flume  arrangement  more  suitable  for  a  less  expensive  light  steel 
superstructure  in  the  final  design  analysis.  The  units  are  located  far 
enough  downstream  so  the  superstructure  does  not  encroach  on  the  storage 
yard.  The  draft  tube  cross  section  is  13  feet  by  26  feet  wide  where  it 
exits  the  powerhouse  and  the  invert  is  at  elevation  602. 

3.03  Scheme  2  Tubular  Turbine -Siphon.  Scheme  2  utilizes  tubular 
turbines  passing  a  rated  flow  of  1400  cfs  at  a  rated  head  of  9.75  feet. 

The  cost  estimates  include  a  four  and  two  unit  powerhouse  housing  a  total 
generating  capacity  of  1870  kW  and  3740  kW,  respectively. 

A  reinforced  concrete  intake  structure  and  conduit  similar  to  the  one 
incorporated  in  scheme  1  will  be  used  for  this  scheme.  The  intake  conduit 
was  elevated  between  the  adjacent  piers,  as  in  scheme  1,  to  reduce  the 
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potential  for  undermining  of  the  pile  founded  piers.  Downstream  of  the 
piers  the  conduit  Invert  drops  to  elevation  609.50  before  entering  the 
powerhouse.  Since  the  conduit  is  above  the  elevation  of  the  upper  pool, 
vacuum  pumps  will  be  required  to  create  a  siphoning  effect.  One  conduit 
cuts  between  each  pair  of  piers  and  serves  each  turbine. 

The  powerhouse  roof  is  set  at  grade  and  located  downstream  of  the 
storage  yard  which  in  effect  increases  the  storage  yard  area.  The  overall 
structure  is  180  feet  long  and  89  feet  wide  for  the  two  unit  plant,  and 
180  feet  by  179  feet  for  the  four  unit  plant.  A  generator  room  will  be 
provided  to  house  electrical  and  mechanical  equipment  at  elevation 
616.00.  Hatches  will  be  required  for  equipment  access.  The  draft  tube 
exits  the  powerhouse  at  elevation  596.00  into  the  tallrace.  A  draft  tube 
bulkhead  will  be  required  to  unwater  the  unit. 

3.04  Scheme  3  Mini-Bulb  Turbine -Siphon .  The  unit  used  in  scheme  3  is 
a  standardized  module  consisting  of  an  axial  flow  turbine,  a  speed 
increasing  gear  set,  and  a  generator  combined  in  a  short  section  of  a 
pipeline  connecting  the  upper  pool  with  lower  pool.  Each  turbine  has  a 
runner  throat  diameter  of  53  inches,  operates  with  a  rated  flow  of  138 

c.f.s.  at  a  rated  head  of  11  feet,  and  produces  a  generator  output  of  105 

kW.  An  Intake  structure  with  trashracks  and  an  outlet  structure  are 
required  at  the  ends  of  the  pipe  line.  The  arrangement  drawing  (Plate  1) 
shows  the  pipeline  laying  on  the  side  slopes  of  the  dike  and  cutting 

through  the  embankment  so  that  it  has  a  minimum  cover  of  2  feet  under  the 

roadway.  This  arrangement  minimizes  excavation;  however,  a  shorter 


pipeline  could  be  attained  by  excavating  Into  the  aide  alopea.  A  detailed 
ooat  atudy  would  be  required  to  determine  the  beat  profile.  The  coat 
estimate  shown  on  Table  3-1  la  baaed  on  175  feet  of  pipe  with  excavation 
as  deaoribed  above.  The  top  of  the  pipe  would  be  at  elevation  637  while 
upper  pool  la  at  elevation  631;  thus,  siphoning  action  will  be  required. 

A  vacuum  pump  and  air  inlet  valve  will  be  required  to  start  and  atop  the 
alphoning.  The  arrangement  drawing  shows  only  two  pipelines.  However,  10 
of  these  units  could  be  fitted  within  the  dike  and  adjoining  storage  yard 
right  of  the  last  bridge  pier  if  additional  capacity  is  required. 

3.05  Scheme  4  Tubular  Turbine.  The  cost  estimates  for  scheme  4 
include  a  two  and  four  unit  powerhouse  with  the  same  turbines  and 
generating  capacities  as  those  of  soheme  2.  However,  the  concrete 
quantity  is  less  than  half  that  of  scheme  2.  The  intake  leads  directly 
into  the  powerhouse  with  no  Intervening  conduit,  thereby  decreasing  the 
overall  length  to  109  feet.  Two  units  are  placed  between  each  set  of 
piers  decreasing  the  overall  width  to  56  feet  for  a  two  unit  powerhouse 
and  102  feet  for  a  four  unit  powerhouse.  The  intake  establishes  the  depth 
of  excavation  between  the  piers  to  elevation  611.0.  This  is  about  ten 
feet  deeper  than  the  depth  required  for  a  conduit  scheme.  Pile  capacity 
could  be  seriously  reduced.  The  clear  distance  between  adjacent  piers  is 
extremely  minimal  for  the  placement  of  the  two  3-meter  horizontal  tubular 
units.  The  resulting  draft  tube  widths  and  distances  between  unit 
oenterllnes  are  less  than  those  recommended  by  turbine  manufacturers.  The 
arrangement  drawing  (Plate  3)  shows  some  of  the  resulting  problems  suoh  as 
narrow  intermediate  piers  and  tight  clearances  for  construction  and 
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operation.  The  arrangement as  shown  would  be  generally  unacceptable  by 
Corps'  standards. 

3.06  Soheae  5  Tubular  Turhlne-Aux.  Look.  Scheme  5  is  looated  in  the 
auxiliary  look.  The  110  ft  olear  width  of  the  lock  will  acooaaodate  fixe 
3-aeter  tubular  units.  Each  is  rated  to  produce  935  kW  at  a  rated  head  of 
9.75  ft.  The  total  plant  installed  capacity  is  4675  kW.  The  hydraulic 
discharge  of  the  plant  Is  approximately  7000  o.f.s.  The  Intake  Is  plaoed 
on  the  lock  chamber  floor  at  elev.  605.5.  Excavation  to  elev.  593.5  Is 
required  downstream  of  the  turbines  for  the  draft  tubes.  The  overall 
length  of  the  powerhouse  is  86  feet,  A  superstructure  and  bridge  crane 

are  Included  with  the  plant.  Butterfly  valves  are  looated  Inside  the 

powerhouse  so  they  can  be  served  by  the  bridge  crane.  The  20-ton  bridge 

crane  will  be  used  for  installation  as  well  as  aalntenanoe  of  the 

equlpaent. 


3.07  Project  Coats.  Unit  costs  for  labor  and  materials  were  based  on 
Jan.  84  price  levels.  These  costs  were  subsequently  Indexed  to  October 
1984  price  levels  for  the  economic  analysis  in  Section  4.02.  The 
excavation  feature  Includes  diversion  and  care  of  water,  and  was  oomputed 
by  St.  Paul  District.  An  Itemized  cost  estimate  la  Included  In  Table  3-1. 
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TABLE  3-1 

CONSTRUCTION  COSTS  ($1,000) 

HYDROPOWER  S1UDY 
LOCK- AND  DAM  #8 
LACROSSE,  WISCONSIN 


FEATURE 


Price  Level  Date:  JAN  1984 


Scheme  1  1  Scheme  2 


2  Unit  !  4  Unit  I  2  Unit  4  Unit 


1 . 2  Reinforced  Concrete 


l.JL  Misc.  Building  Items _ 

1.4  Bulkheads.  Guides.  Trashrack6 


1 . 5  Archi tectural 


.  TURBINES  AND  GENERATORS 


.  Generators .  Governors 


2.2  Generator  (if  not  incl.  in  2.1 


21(71  1526 


.  ACCESSORY  ELECTRICAL  EQUIPMENT 


’  3.1 

Switchgear,  Break 

ers  &  Buses 

.  -3  *2 

nit  . 
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Control  System 

4  Misc.  Electrical  Systems 


23 


4Q _ 1—65- 


.  AUXILIARY  SYSTEMS  &  EQUIPMENT 


4.1  Heating  and  Ventilatin 
4^2  Station,  Brake  &  Governor  Air 

- JL-J _ Unwtering  &  Drainage  Systems 

4.4  Misc.  Mechanical  Systems 


20 

30 

20 

!  25 

4.8  Monorail  Crane.  Trail 


5.1  Power  Transformer _ 

.2  Disconnects  &  Electrical  Equipment 


CONTINGENCY 


TOTAL 


1266  I  2019  141 


8103  13485  9289  15874 


4.01  flaaml.  The  purpose  of  this  Motion  Is  to  estimate  the  economic 


▼alas  of  tbs  proposed  power  Installation;  tbs  optima  size  of  tbs  power 
pleat  will  also  be  determined.  Annuel  project  oosts  for  a  range  of  plant 
slmes  will  be  ocaputed.  The  corresponding  benefits  based  on  power  values 
provided  by  tbs  Federal  Energy  Bagulatory  Coawl salon  (FEHC)  will  also  be 
determined.  Tbs  power  values  are  baaed  on  alternative  development  of  a 
ooal-fired  thermal  plant.  A  net-benefit  analysis  will  then  be  made  by 
oomparlng  the  annual  oost  to  the  annual  benefits. 

4.02  finet  hti—tM.  All  oosts  in  this  report  are  based  on  Ootober 
1984  levels.  Cost  estimates  were  prepared  for  different  sixes  of  plants 
that  could  utilise  the  available  flows.  For  scoping  It  was  found  that 
oonstruotlon  oosts  varied  nearly  linearly  with  Installed  oapaolty.  After 
the  optimum  plant  also  bad  been  determined,  a  final,  more  refined  oost 
estimate  was  developed  (also  see  Section  4.06  Sooplng). 

The  oonstruotlon  oost  estimate  was  adjusted  to  acoount  for  Inflation 


during  oonstruotlon  in  tbs  estimate.  The  MED  benefits  far  this  report  are 
based  on  Ootober  1984  price  levels.  Therefore,  an  adjustment  was  made  to 
the  project  oost  estimate  so  that  tbs  MED  oosts  would  be  at  the  same  price 


level.  lutd  ob  experlen— s  within  in  an  IiTUMn  adjust— nt  of  M 
poroont  oonpounded  annually  over  the  ooostruotlon  period  vu  and.  Tbo 


adjust— nt  mi  applied  to  *11  ooBstruotloa  It—  asoept  tbo  turbines, 
generators,  and  ooatrol  equip— nt  whloh  art  thsa  selves  point  eetinat—  sad 
have  oontraotural  sirs —ant a  for  asoaiatlng  at  future  Mass 


for  the  power pi ant,  engineering  and  dealgn  (BAD)  oosts  of  6  peroent  and 
supervision  and  adaini strati on  (SAA)  oosts  of  6  peroent  were  included. 
Because  a  large  portion  of  the  oosts  of  the  power plant  repreaents 
electrical  and  Mechanical  equipment  purchased  under  supply  contracts,  BAD 
and  SAA  oosts  represent  a  snail ar  portion  of  total  project  oosts  than  for 
■any  other  stall ar  types  of  oonstruotlon  projeots.  To  obtain  the  total 
Invest— nt  cost.  Interest  during  oonstruotlon  was  added  be— d  on  a 
oonstruotlon  period  of  35  aonths  (see  Seotloa  3).  Interest  during 
oonstruotlon  (IDC)  oosts  wera  ooapoundod  be— d  on  the  estlaated  Midpoints 
of  yearly  construction  expenditures  using  a  "rounded-off"  36  —nth  period. 
Ba— d  on  experiences  with  stall ar  projeots  In  Barth  Pacific  Division,  the 
estl— ted  yearly  oosts  expressed  as  a  per— stags  of  tbs  total  ooat  for 
—ah  site  were  —  foil— s: 

TAIL*  4-1 

PtOJBCT  B2KBDXT0IS  PttGSVTAOBS 


Power  pi  ant  Iqulpne  at  -1/ 

606 

306 

106 

I tens  Exclusive  of 
Poverplant  Bqulp— nt  2J 

106 

706 

206 

J/  I  tens  2  and  3,  Seotl—  3 
2J  It— a  1,  4,  5  and  6,  Seotlon  3 
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Tables  4-2  and  4-3  show  development  of  the  NED  1  Investment  cost  for 
the  two  selected  plant  sizes.  Seotion  4.06  describes  the  optimization 
procedure  used  to  select  these  plants. 


y  National  loonomlc  Development,  used  for  project  economics 


TABLE  4-2 


INVESTMENT  COST  ($1,000) 

Seleoted  Plant  Size  1.9  MW 
(2  Tubular  Unlta) 


Iteas  Exclusive 
of  Powerplant 
Equlpaent 

Powerplant 

Equlpaent!/ 

Total 

Subtotal  1/ 

$4,932 

$3,092 

$8,024 

Contingencies  $/ 

_ m 

_ AM 

Subtotal 

$5,918 

$3,556 

Inflation  Adlustaent  3/  -533 

_ a 

Subtotal 

$5,385 

$3,556 

EDS  A  A  A/ 

_ fiM 

_ 421 

Subtotal 

$6,031 

$3,983 

idc5 / 

_ Z2A. 

_ 102 

Total  $/ 

Invest.  Cost 

$6,754 

$4,685 

$.11.439 

y  Baalo  construction  costa  froa  Table  3-1,  Indexed  to  Oct  84  price 

levels 

2J  For  power pi ant  equipment,  use  15$;  for  ltens  exclusive,  use  20$. 

3S  Adjustment  for  inflation  during  construction,  iteas  exclusive  of 
power pi ant  equlpaent  only 

1/  Engineering,  design,  supervision,  and  adainlstratlon,  12$. 

5/  Interest  during  oonstruotlon,  ooa pounded  froa  estimated  yearly 
expenditures. 

fj  National  Eoonoalc  Developaent  (MED)  investment  cost  for  sooping  and 
eoonoaio  excludes  inflation  during  construction  oosts. 

Cost  iteas  2  and  3  only  froa  Seotlon  3  . 
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V 


TABLE  4-3 

IRVESTtCRT  COST  ($1,000) 


Seleoted  Plant  Six*  4.7  MB 
(5-Tubular  Units) 


Iteas  Exclusive 
of  Powerplant 
Equipment 

Power  pi  ant 
Equipment?/ 

Total 

Subtotal  1/ 

$5,321 

$9,170 

$14,491 

Contingencies  2J 

-L.M4 

—L»  37  5 

Subtotal 

$6,385 

$10,545 

Inflation  Adiustment  3/  -«57fi 

_ a 

Subtotal 

$5,809 

$10,545 

EDS  A  A  1/ 

_ 631 

-1*261 

Subtotal 

$6,506 

11,810 

IDCS/ 

.  ,7,8.1 

_ 2*062 

RED  Invest.  Cost6. 

$7,287 

$13,892 

A21.170 

f 

I  i 


1/  Basic  construction  oosts  fro*  Table  3-1 ,  indexed  to  Oot  84  price 
levels. 

2J  For  power pi ant  equipment,  use  151;  for  iteas  exclusive,  use  20$. 

3J  Adjustment  for  Inflation  during  oonstruotlon,  iteas  exclusive  of 
power pi ant  equipment  only 

1/  Engineering,  design,  supervision,  and  administration,  12$. 

5J  Interest  during  oonstruotlon,  compounded  from  estimated  yearly 
expenditures. 

6/  Rational  Eoonoalc  Development  (RED)  lnvestaent  oost  for  sooping  and 
eoonoalo  excludes  inflation  during  oonstruotlon  oosts. 

2/  Cost  iteas  2  and  3  only  from  Section  3  . 
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4.03  Annual  Coata.  The  period  of  analysis  for  the  project  is  100 


years.  The  annual  interest  and  amortisation  rate  is  8  3/8  percent. 
Operation  and  aalntenanoe  oosts  are  based  on  curves  and  procedures 
published  in  the  Corps  of  Engineers'  1979  Hydropower  Cost  Estimating 
Manual-1/,  adjusted  to  October  1984  prioe  levels.  These  OIM  costs, 
in- turn,  were  adjusted  to  be  oomparable  with  procedures  described  in  EM 
1110-2-1701,  Draft  Jan  84,  Section  8-5o.  Replacement  oosts  were  computed 
based  on  actual  items  of  expenditure,  present  worthed  to  their  estimated 
economic  life  (from  EH  37-2-10,  change  23,  21  Sept  73,  Chp  8,  Appendix  I), 
then  amortised  to  the  projeot  life.  It  was  assumed  that  operation  of  the 
plant  will  be  automatic  with  manual  start-up;  however,  personnel 
associated  with  the  other  project  functions  (navigation)  oould  be  oalled 
in  on  emergency  conditions. 

Table  4-4  auamarlzes  annual  oosts  for  the  selected  plant  sizes. 


1/  Corps  of  Engineers,  Hydronowar  c**t  Estimating  manual .  May  1979  (Bev. 
July  1981),  pp.  46-49  (prepared  by  North  Paolflo  Division  for  the 
Institute  for  Water  Resources). 
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ANNUAL  COST 
FOR 

SELECTED  PLANTS  ($1,000) 


1.9  MW  Plant  4.7  MW  Plant 

(2-Units)  (4  Units) 


NED  Investment  Cost 


$11,439  $21,179 


Annual  Cost 

Interest  &  Amortization!/  958 

Operation  &  Maintenance  -2/  41 

Replacement  2J  i|_ 

Total  $1,003 


1/  8-3/8  percent  and  100  years  (IAA  factor  a  0.08378) 

2J  See  Section  4.03 


1,774 

71 

_ (l 


$1,851 


4.04  Power  Values.  Power  benefits  are  based  on  avoided  costs  —  the  costs 
that  would  be  Incurred  if  the  hydro  project  were  not  constructed.  Hydropower 
project  benefits  are  represented  by  the  cost  of  the  most  likely  alternative 
project,  which  would  usually  be  a  thermal  generation  plant.  Hydro  generation  can 
displace  thermal  generation  in  two  ways:  (1)  by  displacing  an  increment  of  a  new 
generating  plant,  or  (2)  by  displacing  the  operating  expenses  of  some  existing 
power  plants  (energy  displacement). 


Discussion  with  FERC  Chicago  Office  indicated  that  generation  from  Lock  and 
Dam  No.  8  would  be  similar  to  the  proposed  generation  at  the  St.  Anthony  Falls 
project  (looated  upstream)  and  would  most  likely  displace  an  increment  of  new 
coal-fired  generation.  Thus,  the  total  power  benefit  will  include  both  capacity 
and  energy  components,  based  on  alternative  ooal-fired  generation. 


In  their  8  August  1984  letter  (Appendix  D),  FERC  supplied  capacity  and 
energy  values  based  on  8-3/8  percent  discount  rates  and  at  October  1984  price 
levels  for  the  St.  Anthony  Falls  and  Lock  and  Dan  No.  1  projects.  These  power 
values  will  be  applicable  to  the  Lock  and  Dan  No.  8  project. 

An  adjusted  energy  value  was  developed  by  FERC  using  DOE  fuel  escalation 
projections  and  a  1990  power-on-line  date.  The  adjusted  capacity  value  includes 
nechanical  and  thernal  availabilities  of  0.985  and  0.760  and  an  operating 
flexibility  credit  of  5  percent.  The  adjusted  power  values  at  8-3/8  percent 
interest  are  $210.60/kw-yr  for  capacity  and  38.2  nills/Rwh-yr  for  energy. 


TABLE  4-5 

ANNUAL  BENEFITS  ($1,000) 

(October  1984  Price  Levels,  8  3/8$  Interest) 


(1) 

Plant 

Size 

(MW) 

(2)  (3) 

No. 2  Type  Hydr. 
Units  Cap. 

(ofs) 

(4) 

Annual 

Energy 

(MWb) 

(5) 

Dep.  Cap 
Jul-Aug 
(MW) 

(6) 

Plant 

Factor 

% 

(7)  (8) 

Energy  Capacity 
Benefit  Benefit 
$1,000  1/  $1,000  2J 

(9) 

Total 
Benefit 
$1,000  2J 

6.4 

1-bulb 

9,750 

39,510 

4.8 

71.2 

1,509 

1,011 

2,520 

7.7 

3-bulbs 

12,000 

47,320 

5.7 

70.6 

1,808 

1,200 

3,008 

8.8 

3-bulbs 

14,100 

53,590 

6.4 

69.7 

2,047 

1,350 

3,395 

10.7 

3-bulbs 

18,000 

62,510 

7.5 

66.5 

2,388 

1,580 

3,968 

13.3 

3-bulbs 

24,000 

71,030 

8.7 

61.0 

2,713 

1,832 

4,545 

14.0 

3-bulbs 

26,250 

73,200 

9.0 

59.4 

2,796 

1,895 

4,691 

15.5 

3-bulbs 

27,500 

79,690 

9.7 

58.7 

3,044 

2,043 

5,087 

7.7 

4-bulbs 

12,000 

47,320 

5.7 

70.6 

1,808 

1,200 

3,008 

9.8 

4-bulbs 

16,000 

58,370 

7.0 

68.2 

2,230 

1,474 

3,704 

13.3 

4-bulbs 

24,000 

71,030 

8.7 

61.0 

2,713 

1,832 

4,545 

15.2 

4-bulbs 

32,000 

77,110 

9.5 

57.7 

2,946 

2,001 

4,947 

15.5 

4-bulbs 

40,000 

79,970 

9.9 

58.9 

3,055 

2,085 

5,140 

0.96 

1-tube 

1,400 

5,890 

0.7 

70.2 

225 

147 

372 

1.9 

2-tubes 

2,800 

11,790 

1.39 

70.0 

450 

293 

743 

3.8 

4-tubes 

5,600 

23,530 

2.8 

70.2 

899 

590 

1,489 

4.8 

5-tubes 

7,000 

29,420 

3.4 

69.9 

1,124 

716 

1,840 

9.6 

10-tubes 

1,400 

54,600 

6.3 

65.1 

2,086 

1,327 

3,413 

J/(4)x  38.2  mills/Kwh 
2/(5)x  $210. 60/KW 
3/(7)+  ool(8) 
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4.05  Annual  Benefits.  Project  annual  benefits  were  prepared  for  the  series 


of  plant  sizes  shown  on  Table  2-1.  The  energy  benefit  Is  the  product  of  the 
annual  energy  output  and  the  adjusted  energy  value.  Likewise,  the  capacity 
benefit  is  the  product  of  the  dependable  capacity  and  the  adjusted  capacity 
value.  Therefore,  the  total  annual  benefit  is  the  sum  of  the  capacity  and  energy 
benefits.  Table  4-5  summarizes  annual  benefits  for  plant  sizes  investigated. 
These  benefits  along  with  annual  costs  are  shown  graphically  on  Figure  4-1. 

4.06  Scoping.  The  project  was  scoped  using  a  net  benefit  analysis.  All 
price  levels  were  at  October  1984  and  a  Federal  interest  rate  of  8  3/8  percent 
was  used.  Unit  power  values  were  used  as  described  in  the  preceeding  section. 
Table  4-5,  lists  the  annual  benefits  for  the  range  of  plant  sizes  used  in  this 
analysis.  A  range  of  corresponding  annual  costs  was  also  developed  and  are  shown 
graphically  along  with  the  benefits  on  Figure  4-1.  The  optimum  plant  size  was 
then  selected  based  on  the  maximum  net  benefit  shown  on  this  curve.  Table  4-6 
shows  annual  costs,  benefits,  net-benefits,  and  benefit-to-cost  ratios  for  the 
two  selected  optimum  plant  sizes.  See  section  5  for  additional  discussion  on  the 
optimum  plant  size. 

Costs  and  benefits  were  developed  for  both  bulb  and  tubular  type 
powerhouses.  It  can  be  seen  from  Figure  4-1  that  for  plants  less  than  about  6 
MW,  the  tubular  plants  are  more  economical;  conversely,  for  larger  size  plants 
the  bulb  type  plant  is  more  economical. 
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TABLE  4-6 


PLANT  AND  ECONOMIC  DATA  FOR  SELECTED  PLANT  SIZES 
(Oot  1984  Price  Levels) 


Location 

Right  Storage  Yard 

Auxiliary  Lock 

Number  Units 

2  Tubular 

5  Tubular 

Installed  Capacity 

1.9  MW 

4.8  MW 

Generation  1/ 

Annual  Energy 

11,790  Mwh 

28,350  Mwh 

Dependable  Capacity 

1.4  MW 

3.4  MW 

Plant  Factor 

70| 

69? 

Costs 

Investment  Cost  2J 

$10,420,000 

$21,200,000 

Annual  Cost  3/ 

$  1,003,000 

$  1,850,000 

Benefits  3/ 

Annual  Capacity 

$  293.000 

$  716,000 

Annual  Energy 

$  450,000 

$  1,124,000 

Total  Annual 

$  743,000 

$  1,840,000 

Net  Benefit 

-  260,000 

-  10,000 

B/C 

0.74 

0.99 

1/  From  Table  2-1 

2J  From  Tables  4-2 
3/  From  Table  4-4 
3/  From  Table  4-5 

and  4-3 

4.07  MarKBtabilltY.  Because  of  the  relatively  small  size  of  the  project 
and  the  level  of  study  (supplemental  to  reconnaissance)  it  was  unnecessary  to 
conduct  a  marketing  analysis.  It  should  be  noted,  however,  that  contacts  with 
the  U.S. Department  of  Energy  for  similar  types  of  projects  in  the  region  have 


indicated  that  generation  of  this  type  would  be  readily  marketable  (also  see 
D.O.E  letter  1  Nov  84  for  Lock  and  Dam  No.1).  It  will,  therefore,  be  assumed 
that  this  project's  generation  can  be  absorbed  into  the  existing  energy  system. 

Figures  4-2  and  4-3  show  the  energy  generation  by  months  for  the  1.9  MW  and 
4.9  MW  selected  plants.  The  figures  show  the  generation  pattern  and  can  provide 
useful  Information  for  establishing  marketing  in  the  future.  The  figures  shows 
graphically  a  relatively  high  energy  capability  in  all  months  except  the  spring 
and  early  suamer  high  runoff  months  when  the  rising  tallwater  curtails  generation 
(April,  June,  July).  The  overall  generating  pattern  appears  to  be  compatible 
with  the  energy  demand  in  the  area. 

4.08  Coat  Comarlaon; _ 1Q81  Reconnaissance  Report  with  1984  Supplemental 

Study.  To  provide  a  measure  of  comparison  for  the  selected  plant  published  in 
the  1981  reconnaissance  report,  data  is  shown  for  a  10-unit  tubular  plant  (Table 
4-7).  The  first  column  lists  data  taken  from  the  reconnaissance  report  at  1981 
price  levels,  and  the  seoond  column  lists  oomparable  date  based  on  1984  price 
levels.  Table  4-7  shows  the  1981  study  to  have  a  favorable  project  feasibility 
and  a  B/C  ratio  of  1.28.  From  the  same  table,  the  1984  study,  using  a  more 
detailed  cost  estimate,  shows  a  B/C  ratio  cf  0.84.  The  slightly  larger  1984 
plant  produces  some  additional  generating  benefits;  however,  these  benefits  are 
more  than  offset  by  the  project  cost  Increase  over  the  1 98 1  plant  cost. 


TABLE  4-7 


COST  COMPARISON  1981  STUDY  AND  1984  STUDY 


Item 

1981  Recon  Report 
Selected  Plant 
(Jan  81  price  levels) 

1984  Supplemental 
Comparable  Plant 
(Oct  84  price  levels) 

Plant  Size 

No.  Units 

Annual  Energy 
Dependable  Capacity 
Plant  Factor 

8.75  MW 

10  tubular 

46,600  Mwh 

8.75  MW 

61? 

10.5  MW 

10  tubular 

54,600  Mwh 

6.4  MW 

65? 

Investment  Cost 
Annual  Cost 

$28,174,000 

$2,186,000 

$48,050,000 

$4,100,000 

Energy  Value 
Capacity  Value 
Interest  Rate 

Energy  Benefit 
Capacity  Benefit 
Total  Benefit 

41.4  mills/kwh 
$100.00  kw 

7  3/8? 

$1,929,000 

$875,000 

$2,804,000 

38.2  mills/kwh 

210.60  kw 

8  3/8? 

$2,086,000 

$1,348,000 

$3,434,000 

Net  Benefit 

B/C 

$618,000 

1.28 

$  -  666,000 

0.84 

Several  Items  In  table  4-7  should  be  discussed  further.  Both  the  new  study 
and  the  old  reconnaissance  study  used  a  10- unit  tubular  plant  as  a  basis  for 
comparison.  The  new  study  used  slightly  larger  generating  units  (20?  greater). 
Correspondingly  the  new  study  shows  development  of  a  greater  project  annual 
energy  (17?  greater). 


New  project  costs  in  the  supplemental  study  are  co.aiderably  higher  than 
those  in  the  1981  report  (70?  higher).  This  item  has  a  major  effect  on  the 
project  economic  feasibility.  Some  of  the  cost  increase  is  due  to  normal 
inflation;  however,  some  of  the  component  costs  have  increased  beyond  that 
considered  for  normal  Inflation.  For  example,  the  turbine-generator  costs  are 
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$20.5  and  $14.2  million  respectively  for  the  new  and  old  studies  (44$  increase). 
Some  of  the  costing  procedures  used  could  also  account  for  the  cost  differences. 
For  example,  the  new  cost  estimate  used  a  3-year  period  of  construction  interest 
while  a  2-year  period  was  used  for  the  old  study.  Engineering,  design, 
supervision,  and  administration  costs  of  12  peroent  were  used  for  the  new  study, 
while  only  6  percent  was  used  in  the  old  study.  Generally,  the  project  costs  for 
the  new  study  are  in  more  detail  and  reflect  a  higher  level  of  estimating 
standards  and,  therefore,  result  in  higher  items  of  oost  than  those  used  in  the 
older  reconnaissance  level  study. 

Benefits  for  the  project  are  based  on  current  power  values  received  from 
FERC.  The  values  represent  an  increase  in  interest  rate  from  7  3/8  percent  to  8 
3/8  percent,  and  of  most  significance  is  the  energy  value  that  decreased  from 
41.4  mills  per  kwh  to  38.2  mills  per  kwh.  This  reduction  in  alternative  energy 
costs  is  representative  of  costs  over  the  nation  in  the  past  two  or  three  years 
—  es  alternative  fuel  and  energy  oosts  have  decreased  appreclately.  Because 
about  two  thirds  of  the  total  project  benefits  were  derived  from  energy,  this 
reduction  in  the  unit  energy  value  greatly  reduced  the  total  project  benefits. 
Some  additional  benefits  were  gained  by  an  increased  capacity  value,  but  not 
enough  to  offset  those  benefits  lost  by  the  reduction  in  energy  benefits.  It  is 
also  significant  to  note  that  the  reconnaissance  study  used  the  full  Installed 
capacity  for  the  dependable  capacity  component,  whereas  the  new  study  used  a 
reduced  value  based  on  the  critical  generation  months  for  dependable  capacity. 
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Summarizing  the  comparison,  the  supplemental  study  shows  project  costs  to 
exceed  the  benefits  for  the  10-unlt  plant.  The  1981  reconnaissance  study  showed 
an  economically  favorable  project  with  a  benefit-to-cost  ratio  of  1.28  for  the 
same  development.  The  decrease  in  economic  value  is  the  result  of  two 
significant  changes:  1)  The  new  projeot  costs  have  increased  greatly,  chiefly 
because  of  a  more  detailed  cost  analysis  and,  2)  the  new  project  benefits  did  not 
increase  appreciately  from  1981  levels  to  1984  levels. 

4. 04  Effects  of  Pondage  Operation  on  Project  Economics.  The  power  potential 
for  Lock  and  Dam  No.  8  was  developed  based  on  a  run-of-river  operation.  All 
project  economics  were  developed  using  unregulated  historical  flows.  However,  it 
should  be  recognized  that  a  small  amount  of  daily  regulation  could  enhance  the 
project  economics  significantly.  It  is  beyond  the  scope  of  this  study  to  analyze 
the  full  effects  of  regulation;  however,  the  following  example  should  indicate 
the  magnitude  of  the  economic  effect  on  the  project. 

For  example,  using  the  5-unit  powerhouse,  in  times  of  low  river  flows (the 
critical  summer  months)  some  of  the  units  would  be  shut  down.  If  a  small  amount 
of  daily  pondage  were  available,  the  water  could  be  ponded  behind  the  dam  and 
then  released  for  short  periods  of  peak  power  demand.  These  critical  months 
without  regulation  currently  produce  a  hydrologic  availability  of  71  percent. 
Thus,  some  additional  generation  could  be  developed  for  up  to  29  percent  of  the 
time  by  increasing  the  flows  through  regulation.  As  a  practical  example  assume 
that  the  flows  during  the  critical  period  could  be  regulated  so  that  half  of  the 
lost  capacity  oould  be  recovered,  then  the  dependable  capacity  would  Increase 
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from  3*4  H V  to  4.1  MV  and  the  annual  capacity  benefit  Mould  be  Increased  from 
$1,840,000  to  $1,987,000.  The  net  benefit  would  Increase  froa  -$10,000  to 
$137,000  annually  and  a  favorable  B/C  ratio  of  1.07  would  be  produoed. 


F1«ur«  4-2 


LOCK  4  CRfi  *8 
MISSISSIPPI  R  T  \/ER 
RVERRCE  MGNTHL 1  GENERATION 


CORPS  OF  ENGINEERS 


VALUE  ENGINEERING  will  increase  your  profits 


&LO& 


•  .  //  MS 


- 

V 


sr/y/A/ur  / 

PLAN-  LPEA/  ‘  L  '  A  if  y/M!S/f-  £L  £4? 

/r  //;-'/  *7£Vr 

-*>ue  £  -so- 


//rT/Hf/vr  Mr*  st#  '.wr 
MMr?o  9  Tr  rr 

ASA'A/f/? 

vwmat  D/A  3DD0  /”'*> 

s.  /too  ro  sTfcrs 

<?£  A/l  APA/tXP 

oortvr  ?3sr 


*>  r  • 


.J  *  l„.. 

/**  ■  +H|*  !v- 


,9'  I 

r4 


-  tttv  7tsi  1  4fCn/t  VA- 


ic~H+ 


’PP  NSP/fPPE  SFPT/OA' 


SINEERING  will  increase  your  profits 


U  S.  ARMY 


I  *  7 


♦■///■/*  *7"  DATA  HE/?  LSS/P 


4  7  £'A  3000  ”~>r” 

5  'too  ro  srscrs 

.  /  Vf  f  V  '.-jp 

r /A*  r  93*  *SA/ 


itWTOS ED  POWERHOUSE  LQCAT/OA t 
‘JCHEMt  1 


nnfmnnimJJ^ 


ZATE  PLAN 


PMSEA?  MODULE. 


(  7  W  ££_  $*0.  0 


TRANSVERSE  SFCT/O// 

SCALE  7g  "  r 


PEf7t/VCMT  DATA  EjTA*  UN'T 


FUNMEA 

7**0 AT  D/A  '3S2  s»»v 

<-e  '38  C  *s 

OCASEfATOX 

OaTAHsT  SO*  KtAS 


!r  U  VACUUM 

,  S>UMP 


-  ■  s-  ^OfVC*  MOO  VIC 

-  (A 7/41  E/OtY  riy*S//Ve 

OCA*  A*D  SChCAaTOA.) 


U.  ».  ARMY  ENGINEER  DIVISION.  N  P. 

PORTLAND.  OnON 


»■*  »i-»  1  LOCK  AND  DAM  NOS  PROJECT 


SCHEME  3 

PLAN-  BULB  TUP  BLUE 

SIPHON  ARRANGE  WENT 


POWERHOUSE 

PLAN  AND  SECTION 


PLATE  I 


CORPS  OF  ENGINEERS 


VALUE  ENGINEERING  will  increase  your  prof 


i 

l*  id 


\/A/iE  Jx  6H.O 
*  ^1.1 


[  i  ji  ;  \i  ( 'LA' 4 1  ;  'jiiiji  4"  ^ 

!  !  ;/L 


vacuum  \ 

Aft  /MLtr  :  1  l 
/♦<  /r  |  f 


,  BOARDS 


-  speed  \ 

//VCftCRSER 


,  ■/.;>? "  n&f- 

I  (•  <L 

L//v  /  t  rv'or*  .  ✓ 


't-twtr  ty/prH  - 


FLAN-TUBULAR  TUBB/NE- EL  030 

•SYPPO/V  A/?X4WfM£MT 
sc/Uc  •  /'-o' 


P£STt//£MT  OAT/  fit/?  UNIT 
M/Tatto  9  75  FT 

ftUMA/Efi 

r/VROAT  D/A  3000  /r>*» 

a.  *oo  ro  srrcrs 

6-E/VE DA  r OR 
OL/TRUT  93S  RHS 


*&*  -  ill 


t 


Mi 


lu  OLJ&SO 
A  1~/L  *K.° 


SCHEME  2 


TRANS  [/ERSE  SECT/ ON 

•sc *te  -J,'  •  >-  o 


t 


ENGINEERING  will  increase  your  rrofiis 


U  S.  ARMY 


i.  -V  : 


£"-£*4  £30 


P£*r/A/£A/T  DATA  fie#  Uft/7 
H*mrro  9  7S  FT 

r*#a*  r  OM  3000  '»m 


output  w  -rn^ 


>44T  LSL/A4  fi*j***f 

4,S  0,4.* r  iMiA*  111  *  R/?  f 

i  r  •  V  '  7  '  '. 


A 


W; 


v  7t*  ft  6fAO 
ft  t'/o 


,  ;  U  aa.  ^  « 

.  -I  f  ft  S9t.o 


•7&P 


T/ON 


J 

_ 

■T"— ■ 

«ow— 

•» 

U.  8.  ARMY  ENGINEER  DIVISION.  N.  P. 

PORTLAND.  ORION 

LOCK  AND  DAM  NO.  8  PROJECT  I 

A 


WVCR  MmMCArOUt,  MNNEaoTA 

POWERHOUSE 

PLAN  AND  SECTION 


PLATE  2 


CORPS  OF  ENGINEERS 


WILL  INCREASE  YOUR  PROFITS 


S/TP  PLAN 


engineering 


WILL  INCREASE  YOUR  PROFITS 


I 


u.  s. 


U] 


ti 


r  vl  witikM,  coucrtit 


ei  0.0  tw 

«  mp 


14 


SCHEME  5 

I  fflPcsm 

0  .  HWO* 

niasnsifri  ftvfK 


— 

■wniM 

Htl 

1— API  — 

a* 

U.  &  ARMY  ENGINEER  DIVISION,  N.  R. 

PORTLAND.  ORRRON 

MMMM*  IU 

LOCK  AM)  0AM  NO.  8  PROJECT 

HMM  Kivu  HIM,  MNNKAOTA 

POWERHOUSE 

PLAN  AND  SECTION 

— — ~  JUL 

n 

NMIWMSW  |  | 

SECTION  5  -  COMCLDSIQM 


Several  different  types  and  sizes  of  hydropower  installations  were 
Investigated  at  Look  and  Daw  No.  8.  This  study  shows  it  to  be  generally 
infeasible  to  install  hydropower  facilities  at  the  project. 

Plant  optimization  was  based  on  a  net-benefit  analysis.  Of  several  schemes 
investigated  the  tubular  type  powerhouses  are  best  suited  for  the  site 
conditions.  The  study  presents  two  site  configuration  alternatives.  One 
alternative  would  be  located  on  the  right  side  of  the  existing  spillway  in  the 
storage  yard  area;  the  optimum  size  plant  would  be  a  two-unit  1.9  HH  tubular 
plant  that  would  develop  11,790,000  kwh  of  annual  energy.  The  NED  investment 
oost  would  be  10.4  million  dollars  and  the  annual  cost  would  be  1.0  million 
dollars.  The  annual  net-benefit  would  be  -$260,000  while  the  benefit-to-cost 
ratio  would  be  less  than  unity  at  0.74. 

The  second  alternative  would  be  a  4.8  MW,  5-unit  tubular  plant  located  in 
the  existing  auxiliary  lock;  the  plant  would  develop  28,350,000  kwh  of  annual 
energy.  The  NED  investment  oost  would  be  21.2  million  dollars  and  the  annual 
cost  would  be  1.85  million  dollars.  The  5-unit  plant  would  have  eoonomic 
Justification  slightly  below  unity  at  0.99.  The  near  favorable  B/C  ratio 
suggests  that  further  study  may  be  Justified. 

The  5-unit,  auxiliary  look  powerhouse  is  clearly  the  best  site  from  a 
standpoint  of  economics.  However,  this  study  does  not  address  the  subject  of 
acquisition  of  the  skeleton  lock  facility.  The  auxiliary  look  was  constructed 
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over  40-years  ago  along  with  the  Initial  look  and  dan  construction.  At  that  tine 
it  was  projected  that  two  operating  navigation  locks  would  be  needed  in  the 
future.  If  the  auxiliary  lock  can  be  utilised  for  power,  soae  cost  savings  can 
be  realised  and  this  alternative  will  be cone  the  best  plan  of  developnent. 

The  power  studies  for  the  projeot  were  developed  using  a  run-of-river 
operating  node.  Nevertheless,  with  sons  regulation  (daily  pondage)  the  project 
benefits  oould  be  increased  signifioantly.  It  was  beyond  the  scope  of  this  study 
to  analyse  the  project  regulation;  however,  Section  4.06  addresses  this  as  an 

exaaple. 

The  projeot  generation  would  be  marketable  in  a  local  power  systen.  As  a 
nagnltude  of  oanparlson,  the  5- unit  plant  would  produce  28,350,000  kwh  of  annual 
generation,  the  energy  equivalent  of  3 >500  residential  hones  in  the  area  U . 


X J  Based  on  O.S.  Department  of  Energy  Publication  "Statistics  of  Privately  owned 
Eleotrlo  Utilities  in  the  U.S.  -  I960",  annual  residential  usage  of  8,100  Kwh  for 
the  four-state  area. 
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APPENDIX  B 

PERTINENT  DATA  AND  CORRESPONDENCE 


US  Army  Corps 
of  Enanton 

St  Paul  District 


Public  Notice 

Project: 

'  HYDROPOWER  FEASIBILITY  STUDIES 

_ AT  LOCKS  AMD  DAMS  2,  5,  7,  AND  8 

Dote:  In  Reply  Refer  to: 

December  17,  1984  Planning  Division 

Plan  Formulation  Branch 


PINAL  REPORT 


CORPS  HYDROPOWER  STUDIES  HALTED 

The  Federal  hydropower  feasibility  studies  for  locks  and  dams  5 
(Minneiska,  Minnesota)  and  8  (Genoa,  Wisconsin)  have  been  terminated. 
The  Corps  of  Engineers  hydroelectric  design  center  at  Portland,  Oregon, 
determined  that  there  is  no  conventional  hydropower  design  that  is 
feasible  using  current  economic  factors.  Feasibility  reports  will 
therefore  not  be  prepared  for  the  two  sites.  However,  information 
developed  during  the  studies  is  available  at  the  St.  Paul  District 
office. 

The  lock  and  dam  7  (Dresbach,  Minnesota)  hydropower  study  ended  in 
December  1983  because  no  hydropower  design  appeared  feasible  using 
current  economic  factors.  The  lock  and  dam  2  (Hastings,  Minnesota) 
hydropower  potential  was  never  studied  for  Federal  development  beyond 
the  reconnaissance  stage  because  Hibbing,  Minnesota,  was  issued  a 
license  to  construct  at  that  location. 

The  termination  of  Corps  hydropower  studies  does  not  preclude 
development  by  non-Federal  groups.  The  Federal  Energy  Regulatory 
Commission  (FERC)  remains  responsible  for  review  and  approval  of  these 
non-Federal  proposals.  The  Corps  of  Engineers  will  still  be  involved 
with  review  of  any  non-Federal  hydropower  proposals  at  Corps  lock  and 
dam  sites,  both  from  a  permit  or  general  regulatory  standpoint  and  from 
the  standpoint  of  determining  whether  a  non-Federal  proposal  is 
compatible  with  the  existing  navigation  project  and  related  project 
purposes. 

information  available 

A  number  of  products  resulted  from  the  Corps  hydropower  study  efforts 
for  locks  and  dams  5  and  8.  These  products  consist  of  unpublished 
reports  and  information  that  are  available  for  review  in  the  District 
office  or  that  are  available  from  the  National  Technical  Information 
System  (NTIS). 


Some  of  the  more  pertinent  data  available  as  indicated  above  include 
the  following: 


o  Historical  Resources  Evaluation  -  September  19i3  -  don  OJip». 

o  Analysis  of  Existing  Information  on  Ichthyoplankton  Drift  on  the 
Mississippi  River  -  February  1984  -  National  Fishery  Research 
Laboratory,  La  Crosse,  Wisconsin. 

o  Analysis  of  Existing  Information  on  Adult  Fish  Movements  througn 
Mississippi  River  Dans  -  Feoruary  1984  -  National  Fishery  Research 
Laboratory,  La  Crosse,  Wisconsin. 

o  River  Morpnology  and  Substrate  Survey,  River  Current  Velocity  and 
Direction  Survey  -  1983,  1984  -  River  Studies  Center,  University 
of  Wisconsin  at  La  Crosse,  Wisconsin. 

o  Velocity  Profiles  in  Roller  and  Tainter  Oates  for  Lock  and  Dam  8  - 
November  1984  -  Waterways  Experiment  Station,  Vicksburg, 
Mississippi. 

o  Flow  Simulation  Model  for  the  Lock  and  Dam  8  Site  (RMA-2  Model)  - 
December  1984  -  Hydrologic  Engineering  Center,  Davis,  California. 

o  Ichthyoplankton  Drift  Study  -  November  1984  -  National  Fishery 
Researcn  Laboratory,  La  Crosse,  Wisconsin. 

o  Hydropower  Technical  Report,  Lock  and  Dam  8  -  December  1984  - 
North  Pacific  Division,  Corps  of  Engineers. 

o  Potential  Environmental  Effects  of  Hydropower  Development  at  Upper 
Mississippi  Locks  and  Dams  -  in  preparation  -  St.  Paul  District, 
Corps  of  Engineers. 

o  Potential  Effects  of  Hydropower  Operation  on  the  Opportunity  for 
Upstream  Fish  Passage  through  Lock  and  Dam  8,  Upper  Mississippi 
River  -  in  preparation  -  St.  Paul  District,  Corps  of  Engineers. 

o  The  Influence  of  River  Discharge  and  Hydropower  Operation  on 
Aquatic  Habitat  in  the  Tallwater  of  Lock  and  Dam  8,  Upper 
Mississippi  River  -  in  preparation  -  St.  Paul  District,  Corps  of 
Engineers. 

STUDY  RESULTS 

As  a  result  of  the  feasibility  study  it  was  determined  that  no 
conventional  hydropower  plant  was  feasible  at  locks  and  dams  5  or  8  at 
Octooer  1984  price  levels. 

A  number  of  potentially  significant  environmental  effects  of  hydropower 
development  on  the  Upper  Mississippi  River  were  identified  during  the 
study.  In  an  attempt  to  predict  and  quantify  these  potential  effects, 
physical  site  surveys,  literature  searches,  hydraulic  modeling,  and 
*  fishery  surveys  were  conducted.  Predictive  analyses  were  not  carried 
through  to  completion,  but  some  conclusions  were  reachsd. 
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Department  of  Energy 
Washington,  D.C.  20585 


November  1 


1984 


Mr.  Louis  Kowalski 

Chief,  Planning  Division 

St.  Paul  District,  Corps  of  Engineers 

1135  U.S.  Post  Office  &  Custom  House 

St.  Paul,  Minnesota  55101 

Dear  Mr.  Kowalski: 


We  have  reviewed  your  draft  feasibility  report  on  construction  of  additional 
hydropower  facilities  at  Lock  and  Dam  #1 ,  Mississippi  River,  transmitted  to 
us  on  September  17,  1984. 

We  have  analyzed  the  costs  and  electrical  characteristics  of  the  power  that 
would  be  produced,  and  have  examined  the  load  characteristics  of  potential 
customers.  Also,  we  have  discussed  marketability  of  the  power  with  selected 
preference  customers  located  within  50  miles  of  the  proposed  project.  Based 
on  our  analyses  and  discussions,  we  are  pleased  to  advise  you  that  power 
output  from  the  project  could  be  marketed  to  repay  all  associated  costs-- 
investment  costs  allocated  to  power,  interest  costs,  replacement  costs,  and 
transmission  costs— within  the  repayment  period. 

Power  from  the  project  would  be  marketed  under  guidelines  set  forth  in 
Section  5  of  the  Flood  Control  Act  of  1944.  Specific  institutional  and 
marketing  arrangements  would  be  developed  to  transmit  and  dispose  of  the 
power  to  encourage  the  most  widespread  use  at  the  lowest  possible  rates 
to  consumers  consistent  with  sound  business  principles.  Preference  in  the 
sale  of  power  would  be  given  to  public  bodies  and  cooperatives. 

We  appreciate  the  opportunity  to  work  with  you  on  the  marketability  aspects 
of  this  important  renewable  energy  project.  We  look  forward  to  continuing 
this  close  working  relationship  in  subsequent  phases  of  development. 


Sincerely, 


J.  Emerson  Harper,  Acting  Director 
Power  Marketing  Coordination 
Conservation  and  Renewable  Energy 


cc:  Herbert  Nelson,  St.  Paul  District 
Orv  Bruton,  North  Pacific  Division 


Besides  energy  resources  saved  by  hydropower  operation,  fish  and  fish 
habitat  are  the  resources  most  likely  to  be  significantly  affected  by 
hydropower  development  on  the  Upper  Mississippi  River.  Hydropower 
operation  could  affect  the  fishery  by  changing  the  survival  of  fish 
passing  downstream  through  the  dams,  by  further  restricting  opportunity 
for  upstream  passage  of  fish  through  the  dams,  and  by  changing  the 
quality  and  distribution  of  tailwater  habitat.  Further  analyses  would 
be  necessary  to  quantitatively  predict  the  effects  of  hydropower 
development  and  operation  on  the  fishery. 

INFORMATION  SOURCE 

You  may  contact  the  following  address  concerning  the  format  and 
availability  of  study  information  or  you  may  call  (612)  725-7*172. 


District  Engineer 

St.  Paul  District 

U.S.  Army  Corps  of  Engineers 

ATTN:  NCSPD-PF 

1135  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101-1*179 


Edward  G.  Rapp 

Colonel,  Corps  of  Engineers 

District  Engineer 


14  '84  13:07 
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FEDERAL  ENERGY  REGULATORY  COMMISSION 
CHICAGO  REGIONAL  OFFICE 
230  SOUTH  DEARBORN  STREET.  ROOM  3130 
CHICAGO.  ILLINOIS  60604 


August  8,  1984 


Mr.  Louis  Kowalski 

Chief,  Planning  Division 

St.  Paul  District,  Corps  of  Engineers 

1135  O.S.  Post  Office  &  Custom  House 

St.  Paul,  Minnesota  55101 

Dear  Mr.  Kowalski:  < 


Your  June  29,  1984  letter  requests  power  valuse,  developed  at  discount  rates 
of  8.375  and  14.0  percent  and  based  on  October  1984  price  levels,  for  Upper 
St.  Anthony  Falls,  Lower  St.  Anthony  Falls,  and  Lock  and  Dam  No.  1. 

Power  values,  based  on  s  coal-fueled  steam-electric  plant  as  the  most  likely 
alternative  to  each  of  the  above-proposed  hydroelectric  developments,  are  sum¬ 
marized  on  the  enclosed  table.  These  eve  "at  market”  values;  no  transmission 
line  costs  for  the  hydroelectric  development  have  been  included. 

The  energy  values  for  the  hydroelectric  developments  were  determined  by  the 
difference  In  total  system  operating  cost  between  a  system  utilizing  the  pro¬ 
posed  hydro  installation  and  one  using  an  alternative  steam-electric  generating 
plant.  System  operating  costs  ware  simulated  using  the  POWRSYM  Version  48  pro¬ 
duction  coating  model. 

Northern  States  Power  Company  was  used  as  a  "typical"  system  to  measure  the 
annual  production  cost  differences  between  future  operation  with  the  added 
hydro  capacity  and  Its  alternative.  Operation  of  the  system  was  simulated 
over  a  30-year  period  based  on  load  and  energy  requirements  for  the  Northern 
State*  F"war  Company  system. 

If  you  'rave  any  questions  regarding  these  power  values,  plsase  contact 
Mr.  David  Simon  of  my  staff  St  (FTS)  35P~672p'»  *nd  he  will  assist  you. 


Slnctrcly, 

j^LLswrance  F.  Cofflll,  P.E. 
V  Regional  Engineer 


Enclosure: 

As  stated 


Power  Values  at  October  1984  Cost  Levels 


.  _ Energy  Value  (S/mwh) 

Capacity  Value  Current  Escalated 

( $/kW-yr) 


9  8.375 

9  14. OX 

- 

08.375 

@14. 0% 

St.  Anthony  Falls 

210.60 

355.70 

26.2 

38.5 

35,9 

Upper  Dam 

Lower  Dam 

210.60 

353.70 

26.0 

3B.2 

35.6 

Lock  and  Dam  1 

210.60 

355.70 

26.0 

38.2 

35.6 

1/  These  data  do  not  Include  hydrologic  availability. 

Summary  of  Input  Data: 

Coal  Plant  Investment  Cost 
9  8.375X  $1 ,401 /kW 

14*  $1  ,623/kW 

Coal  plant  Fuel  Cost  -  $1.87  per  all  lion  Btu 

Unadjusted  Capacity  Value 

9  8.375*  $156.50  kW-yv. 

9  14*  $264.30  kW-yr. 

Unadjusted  Energy  Value  -  $20.1/mvh 

Operating  flexibility  credit  Included  In  capacity  values  -  5  percent 

Mechanical  availability  adjustment  Included  In 

capacity  values  -  Hydro  Avail .  *  0.985  ■  1.296' 

Coal  Avail.  .76 


Plant  or.-llne  data  1990 

Fuel  escalation  based  on  DOE  projections  published  In  the  Hay  1984  "Annual 
Energy  Outlook  1983". 
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Genoa  Chosen  As  Pilot  Hydro 
Project  For  Upper  Miss.  River 


Increased  cost*  of  power  generation  are  providing 
new  looks  at  low  lirad  hydro  generation.  The  Genoa  !.oek 
and  (lam  \o.  K  is  (icing  considered  to  he  one  of  the  pilot 
hi  tiro  projects  on  the  Upper  Mississippi 
The  Western  Municipal  Genoa  Dam.  The  first  barge 
Cower  t iroup  has  aniiounc-  is  to  be  placed  on  line  for 
rd  (heir  intention  to  install  one  year.  The  other  two 
i he  pilot  htdroharge  at  the  hydrobarget  would  be  con¬ 


structed  the  following  year. 

Kioto  current  information  Jeff 
boat  is  being  considered  to  be  one 
of  the  prime  contractors  for  the 
special  hydrobarge  Allis 
Chalmers  would  be  (he  company 
providing  the  generators  which  are 
located  in  each  barge 

Backers  of  the  power  construe- 
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An  nrfiafa  conception  of  two  hytlrobarget. 


lion  phase  are  a  group  of  munici 
palilies  currently  generating  their 
own  power  They  are  also  pur t has 
mg  some  of  their  power  from 
Dairy  land  Power.  (.aCrosse  The 
group  would  provide  Iheir  power  to 
the  Dairyland  syslem  for  credit  in 
Iheir  power  needs  They  are  also 
considering  the  potential  purchase 
of  some  of  the  transmission  loans 
to  improve  iheir  abilities 

The  members  of  Western  Muni¬ 
cipal  Power  Group  include  Argyie. 
Kcnmmore,  Viola.  Kashi  on,  New 
Lisbon,  Elroy,  Mernlan,  Arcadia. 
laiFargr  and  Cumberland  Charles 
City,  Iowa,  is  also  considering 
assisting  in  Iheir  abilities  of  gain 
mg  power  needs 

Nick  Kramer  of  Fennimore .  one 
©I  the  group  of  legal  counsel  ior  tin 
f.rmip.  stated  the  estimated  cost  is 
Hi  nullum 

I  Hiring  this  fall  and  part  of  'tt-l 
the  group  will  seek  their  license 
Construction  would  start  this  year; 
Die  intent  is  to  have  ihe  pilot  proj¬ 
ect  mi  opera l mw  sometime  in  'TO 


Following  the  first  year  of  opera 
lion  Ihe  twirge  and  Ihe  gcncuiors 
would  be  evaluated  during  Die 
winter  Any  mudvlications  cuutd  be 
made  and  incorporated  in  the  other 
barges 

Kramer  stated.  "The  intent  is  to 
have  three  of  this  type  »f  unit 
operating  at  the  Genoa  lack  and 
Dam  This  would  be  a  run  of  the 
river  type  of  generation  " 

I  he  (  urps  of  Engineers  has  their 
daily  control  of  the  dam  Those 
changes  art  dim  led  hi  Ihi  Sj 
Paul  oltici  in  (his  area  id  ih«  ;ivci 
In  one  of  Ihe  hearings  or  meetings, 
the  Corps  indicated  they  mold 
manage  to  maintain  their  same 
river  controls  with  the  various 
hydro  units 

In  the  other  proposals,  the  people 
sponsoring  Ihe  hydro  powci  were 
placing  Iheir  units  m  s«ms  lal  *«ki 
struct  inn  at  the  end  nf  Ihe  dam  or 
hemp  i ik orpin  ated  into  several 
sections  of  lamlur  gates  This  is  the 
fir  I  IHSI|;I|  I  wing  idleieit  mI;i<  h  m 
cludeil  the  bays  of  the  roller  gates 
There  is  technology  in  several 
European  countries  where  they 
base  low  head  hsdro  power  This  is 
one  of  the  first  movable  units  being 
proposed 

Gilbert  Commonwealth  con 
Sudanis  and  engineers,  have  pro 
prised  these  units 
The  company  stares  they  have 
developed  a  new  concept  of 
hydroelectric  generation  ao 
plica  hie  to  existing  'ow  head  locks 
and  dams  They  are  developed  to 
overcome  tne  high  costs  and  <*n 
virnnmental  impact  associated 
with  conventional  low  head  hydro 
generation 

The  hyoroharge  is  a  specially 
manufactured  vessel  containing 
hydroelectric  units  It  is  floated  m 
and  out  of  spillway  openings  on  a 
seasonal  basis  (or  power  produc¬ 
tion 

This  new  unit  is  constructed  at  a 
shipyard,  then  as  •  barge 
transported  to  the  dam  The 
hydrobarge  is  utilised  at  thoae 
dams  with  spillways  and  control 
gales  which  have  a  geometric  con¬ 
figuration  and  design  suitable  for 
low  cost  installation  with  a 
minimum  of  conflict  with  existing 
water  uses 

tfcmng  thnae  non-flood  periods 
Ihe  barge  is  submerged  m  place  at 
the  gale  openings  It  is  removed 
during  those  times  when  there  are 
forecasts  of  higher  nver  now 
Gilbert  Commonwealth  stated 
Ows  it  one  at  the  more  economical 
bovis.  whim  is  a  favorable  after 
native  to  satisfy  future  power 
needs  in  developing  the  nation  s 
renew  able  resources 
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